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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 3-6 are rejected under 35 U.S.C. 1 02(b) as being anticipated by Terai et 
al. (NPL - Properties of carbon films produced from polyimide by high-energy ion 
irradiation) and Fink et al. (Conductivity of Aged Non-Overlapping and 
Overlapping Tracks in Ion Irradiated Polyimide). 

Considering claim 3, Terai discloses a method of forming a strain sensor from a 
polymeric film which includes the steps of: 

- Selectively irradiating a surface of the polymer with high energy 
radiation to change the composition of the polymer (Abstract); and 

- Increase the electrical conductivity in selected portions of the surface 
(Figure 5; Introduction; Experimental; Results and discussion, page 
630, paragraph 1). 

Terai fails to mention that the claimed fluence is adequate to form strain 
dependent electrical properties. 
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3. However, Fink discloses that the electrical properties of the carbon-polyimide film 
are dependent upon the spacing between the gaps in the carbon particles. Specifically, 
as the gap between the carbon particles, in a film that is below its percolated point, is 
elongated, the electrical conductivity decreases (Abstract, Page 52, Conductivity of 
Single Nuclear Tracks, Conductivity of Overlapping Tracks). Therefore, under 
uniaxial strain in a direction perpendicular to the direction of the irradiated tracks, a 
carbon-polyimide film, which is irradiated to a point below its percolated point, will 
experience an elongation in the gap between carbon particles, which effectively 
decreases the conductivity of the film. The invention by Terai specifically discloses that 
the polyimide films at a fluence of around 7x1 0 13 ions/cm 2 begin to experience a 
decrease in surface resistance. Therefore, it would be required that polyimide films, 
which have been irradiated with a fluence of less than 1x10 15 ions/cm 2 would have strain 
dependent electrical properties. 

Considering claim 4, Terai discloses that the high energy radiation carbonizes 
the polymer to form conductive particles in the polymer (Abstract, Introduction). 

Considering claim 5, Terai discloses that high energy ions impinge on a polymer 
film containing precursor metal compounds, such that decomposition of the precursor 
leads to nucleation of conducting metal particles (Introduction; Page 629 (paragraph 
continued from page 628; Figure 2). 

Considering claim 6, Terai discloses that the polymer is a polyimide 
(Introduction). 
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Claim Rejections - 35 USC § 103 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 1-3 and 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Terai et al. (NPL - Properties of carbon films produced from polyimide by 
high-energy ion irradiation) and Fink et al. (Conductivity of Aged Non-Overlapping 
and Overlapping Tracks in Ion Irradiated Polyimide) in view of Bureau et al. (U.S. 
Patent 5,437,195). 

Considering claim 1 , Terai discloses a specimen which consists of a polymer that 
has been irradiated with less than 1X10 15 ions/cm 2 in a portion of its surface (Abstract; 
Introduction; Experimental; Page 631; Column 1). 

Terai fails to mention that the claimed fluence is adequate to form strain 
dependent electrical properties. 

5. However, Fink discloses that the electrical properties of the carbon-polyimide film 
are dependent upon the spacing between the gaps in the carbon particles. Specifically, 
as the gap between the carbon particles, in a film that is below its percolated point, is 
elongated, the electrical conductivity decreases (Abstract, Page 52, Conductivity of 
Single Nuclear Tracks, Conductivity of Overlapping Tracks). Therefore, under 
uniaxial strain in a direction perpendicular to the direction of the irradiated tracks, a 
carbon-polyimide film, which is irradiated to a point below its percolated point, will 
experience an elongation in the gap between carbon particles, which effectively 
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decreases the conductivity of the film. The invention by Terai specifically discloses that 
the polyimide films at a fluence of around 7x1 0 13 ions/cm 2 begin to experience a 
decrease in surface resistance. Therefore, it would be required that polyimide films, 
which have been irradiated with a fluence of less than 1x10 15 ions/cm 2 would have strain 
dependent electrical properties. 

The invention by Terai fails to explicitly disclose that the specimen is used as a 
strain sensor and that conductive tracks are deposited onto the treated portion to enable 
the sensor to be connected to an external electric circuit. 

6. However, Bureau teaches a polymer strain sensor, which has been irradiated 
with ions and conductive tracks are deposited onto the treated portion to enable the 
sensor to be connected to an external electric circuit (Figure 1-2; Column 3, lines 23- 
61). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the polymer specimen irradiated by ions as a strain 
sensor as taught by Bureau. The motivation for doing so is that by using a polymer 
strain sensor, the premature fatigue and varying characteristics of temperature that are 
associated with prior art polymer sensor which have metal layered on top of the polymer 
can be avoided (Column 1, lines 24-61). Furthermore, by irradiating conductive tracks 
right into the film, the need for additional layers or conductive tracks, i.e. additional 
metal, which would reintroduce the problems associated with the prior art, is also 
avoided. 
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Considering claim 2, Terai discloses that the polymer is a polyimide film 
(Introduction). 

Considering claim 7, Terai fails to disclose that conducting tracks are deposited 
onto the treated polymer to enable the device to be connected to an external electric 
circuit. 

7. However, Bureau teaches that the conducting tracks are depositied onto the 
treated polymer to enable the device to be connected to an external electric circuit 
(Column 3, lines 35-49). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to deposit conductive tracks into the treated polymer film 
as taught by Bureau. The motivation for doing so is that by using a polymer strain 
sensor, the premature fatigue and varying characteristics of temperature that are 
associated with prior art polymer sensor which have metal layered on top of the polymer 
can be avoided (Column 1, lines 24-61). Furthermore, by irradiating conductive tracks 
right into the film, the need for additional layers or conductive tracks, i.e. additional 
metal, which would reintroduce the problems associated with the prior art, is also 
avoided. 

Considering claim 8, Terai fails to explicitly disclose that a strain sensor is made 
using the irradiated polymer film. 

8. However, Bureau teaches a polymer strain sensor, which has been irradiated 
with ions (Figure 1-2; Column 3, lines 23-61). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use the polymer specimen irradiated by ions as a strain 
sensor as taught by Bureau. The motivation fordoing so is that by using a polymer 
strain sensor, the premature fatigue and varying characteristics of temperature that are 
associated with prior art polymer sensor which have metal layered on top of the polymer 
can be avoided (Column 1, lines 24-61). 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Lin et al. (Npl - Preparation and Properties of Conductive Polyimide Films) 
teaches that the carbon gap distance influence the conductivity of film. 

Svorcik et al. (Npl - Degradation of Polyimide by Implantation with Ar + Ions) 
teaches thatfluences between 5x1 0 14 and 5x1 0 15 cause a rapid change in sheet 
resistance before the saturation (percolation threshold) at 5x1 0 15 . 

Response to Arguments 

Applicant's arguments, see Amendment, filed December 17, 2007, with respect 
to the rejection(s) of claim(s) 1-8 under 103(a) have been fully considered and are 
persuasive. Therefore, the rejection has been withdrawn. However, upon further 
consideration, a new ground(s) of rejection is made in view of Fink et al. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jonathan Dunlap whose telephone number is (571)270- 
1335. The examiner can normally be reached on M-F 9-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Lefkowitz can be reached on (571) 272-2180. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Edward Lefkowitz/ 

Supervisory Patent Examiner, Art Unit 2855 



/J. D.I 

Examiner, Art Unit 2855 
February 5, 2008 



